Two hypotheses could account for the association between dietary sodium and arterial pressure.5 The first hypothesis postulates that hypertensive patients take in and excrete more sodium than normotensive patients, while the second postulates that some individuals are more susceptible than others to the effect of a high sodium intake. The latter does not require that there is a difference in sodium intake between the two groups, only that mean intakes are high enough for "susceptible" individuals to develop high blood pressure. The evidence from studies between different populations suggest that this threshold level of intake would lie between 50 and 100 mmol a day.
The link between dietary sodium and arterial pressure is perhaps the most promising area for research into the cause of essential hypertension. Studies all over the world have consistently shown that in comparisons between populations high dietary sodium intakes are associated with high arterial pressures, progression with age, and high mortality from stroke, while diets containing under 50 mmol of sodium (3 g of NaCl) a day are associated with low arterial pressures and no progression with age. The precise nature of the relationship between dietary sodium and arterial pressure remains unclear,34 largely because of the difficulty of investigating this relationship within a single population.
Two hypotheses could account for the association between dietary sodium and arterial pressure.5 The first hypothesis postulates that hypertensive patients take in and excrete more sodium than normotensive patients, while the second postulates that some individuals are more susceptible than others to the effect of a high sodium intake. The latter does not require that there is a difference in sodium intake between the two groups, only that mean intakes are high enough for "susceptible" individuals to develop high blood pressure. The evidence from studies between different populations suggest that this threshold level of intake would lie between 50 and 100 mmol a day.
In studies between populations where mean sodium intake ranges from 10 to 400 mmol a day relatively crude estimates of sodium intake may suffice, but in studies within populations where the range is much less more precise measures are required. Accordingly we have considered only those studies that measured sodium intake by collecting at least one 24-hour urine specimen from each subject.6
First hypothesis: hypertensive patients have a higher sodium intake than normotensive patients This hypothesis can be formulated in two ways; either a general effect whereby anyone with a high sodium intake will develop high blood pressure or a specific effect whereby individuals genetically predisposed to high blood pressure have an increased avidity for sodium.
The Joossens'5 studied 1314 men (15% over retirement age) who each provided one 24-hour urine specimen. Using his published data (which do not allow age to be taken into account) it can be calculated that this study found a regression slope of 0-4 mm Hg/mmol Na between systolic pressure and urinary sodium corrected for creatinine. The men were divided into 20 groups ranked according to urinary sodium excretion, and group means were used in the analysis. The data handling in this study has been criticised,3 11 and it is misleading to say that 48% of the variance in systolic pressure is explained by the association with dietary sodium when much of the variation has been removed by the decision to analyse the data in groups. The correction of urinary sodium according to creatinine concentration is also of doubtful validity.6 These findings have not been corroborated in adults 21 The remaining comparative studies found no significant differences between the two groups, but while the power of several of these studies was large enough to exclude a difference of 40 mmol, none was large enough to exclude a difference of 20 mmol.
The apparent lack of any difference in sodium intake between these groups has to be interpreted with caution. The most useful negative result from this type of study comes when groups from top and bottom of the blood pressure distribution are being compared. In these studies "hypertensive" patients are being compared with "normotensive" patients, but when the latter category only means "not hypertensive," it can contain individuals from anywhere in the remaining 90-95% of the distribution of arterial pressure. The use of arbitrary cutting points to define hypertension can lead to further confusion when there is a wide scatter of ages in each group, since the cutting point will have a different meaning in young and old age groups. The absence of detailed information concerning the blood pressure data in most of these studies makes it difficult to interpret their negative results.
Dietary sodium could possibly have the same effect on arterial pressure in hypertensive and normotensive patients alike, the difference in pressure between them being caused by some other factor. No difference in sodium intake would then be expected.
Second hypothesis: Hypertensive patients are more susceptible than normotensive patients to high sodium intake This hypothesis postulates that individuals vary in their susceptibility to dietary sodium, so that two people would respond differently to the same sodium intake, one becoming hypertensive, the other remaining normotensive. A test of this hypothesis would require two types of evidence. Firstly, there should be a demonstrable difference in sodium-handling between hypertensive and normotensive patients. Secondly, dietary intake should be known in both groups, to establish whether the differences in sodium-handling are independent of sodium intake.
Several studies have shown differences in sodium-handling between individuals. It is known that hypertensive patients22 and their offspring23 excrete intravenous sodium loads more quickly than normotensive patients. Several groups24-26 have found differences in sodium transport across red or white blood cell membranes in hypertensive patients Graham C M Watt and Christopher J W Foy few are left. The best of these16 found a small but significant association in children, and there is a need for further studies in this age group. There is no evidence of a strong linear relationship between dietary sodium and arterial pressure in adults, but the possibility of a weak association has not been excluded by studies of high quality. A slope of 0 1 mm Hg/mmol Na seem small, but if a reduction of 50 mmol in intake produced a fall in pressure of 5 mm Hg, this would be a worthwhile target both for patients with border-line hypertension wishing to avoid medication, and for the community as a whole. It is interesting therefore to note the recent observation by MacGregor et a132 that mean arterial pressure fell by 7*1 mm Hg in mildly hypertensive patients who reduced their mean sodium intake by 76 mmol a day.
In summary, the meagre evidence from single-population studies is consistent with the first hypothesis. Unfortunately, it falls a long way short of proof and only explains a small part of the range of arterial pressure.
The second hypothesis existed mainly as a theoretical consideration until the recent description of individual differences in sodium-handling at a cellular level. This hypothesis could explain a greater part of the range of arterial pressure, but the evidence is inconclusive at present. Little more can be said until population studies of sodium-handling also include data on dietary intake.
